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(54) LIQUID EPOXY RESIN SEALING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a highly reliable liq. epoxy resin sealing material which 
is free from neither peeling nor cracking in a pressure cooker test and a thermal shock cycle 
test. 

SOLUTION: This liq. epoxy resin sealing material comprises: (a) a liq. epoxy resin, (b) a liq. 
^ d&fi alk ylated diaminodiphenylmethane , (c) an acrylonitrile/butadiene rubber having a vinyl group 
J^o soW*' 11 its terminal, and (d) an inorg. filler , wherein the mixing wt ratio of the components is (a)/[(a) 
+(b)]=0.65 to 0.80, (c)/[(a)+(b)]=0.02 to 0.08, and (d)/[(a)+(b)+(c)+(d)]=0.50 to 0.80. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquefied epoxy resin closure ingredient used for 

closure of a semi-conductor. 

[0002] 

[Description of the Prior Art] The flow of low-cost-izing in semi-conductor mounting and high 
integration has shifted to mounting gestalten, such as COB (chip onboard) and PPGA (plastics pin grid 
array), from DIP (dual inline package) by the conventional transfer molding. Although the liquefied 
closure ingredient is used for closure of a PPGA mold semi-conductor, compared with the hermetic seal 
mold by the ceramics, it is not enough in respect of dependability, and moisture invades as the cause 
from the organic printed wired board part by which "** package processing was carried out. ** In order 
unlike DIP by transfer molding to flow and to fabricate a liquefied closure ingredient by the non-draft, 
air bubbles remain, and when heat stress is added, a crack occurs. ** Since the coefficient of linear 
expansion of a closure ingredient, and a semiconductor chip and an organic substrate differs, when heat 
stress is added, exfoliation will be produced in an interface and trespass of moisture will be made easy. " 
etc. was mentioned. 
[0003] 

[Problem(s) to be Solved by the Invention] in order that this invention may solve such a conventional 
problem, as a result of coming examination in piles wholeheartedly, the constituent which blended the 
inorganic filler with a specific epoxy resin, aromatic series diamine, and an elastomer serves as a closure 
ingredient which can improve the dependability of a semi-conductor substantially in accelerated tests, 
such as PCT (pressure cooker test) and traveler's check (cold energy cycle test), - a header ~ it comes to 
complete. 
[0004] 

[Means for Solving the Problem] This invention (a) liquefied epoxy resin , (b) liquefied alkylation 
diamino diphenvlmethan e. (c) In the acrylonitrile-butadiene rubber which has a vinyl group at the end, 
and the liquefied epoxy resin closure ingredient which uses (d) inorganic filler as a principal component 
And it is the liquefied epoxy resin closure ingredient which is (d)/[(a)+(b)+(c)+(d)] =0.50-0.80. each - a 
component - the blending ratio of coal - weight - a ratio - (-- a --) - /-- [— (-- a --) - + - (— b — ) — ] ~ 
= - 0.65 - zero . - 80 - (-- c --) - /-- [-- (-- a --) - + - (-- b --) --] - = ~ 0.02 - 0.08 - The 
dependability of the PPGA mold semi-conductor using an organic printed-circuit board can be improved 
substantially. 

[0005] For the liquefied epoxy resin used for this invention, viscosity [ in / 50% of the weight or more of 
die component / 25 degrees C ] is 8PaandS. It is desirable that it is the following. Since air bubbles are 
involved in, or it will become easy to generate the short shot to a corner edge and will lead to 
dependability lowering in case the viscosity of a constituent becomes high and carries out inflow closure 
of the PPGA package with a liquefied closure ingredient if 50% of the weight or more of an epoxy resin 
component is not liquefied epoxy of hypo viscosity, it is not desirable. As a viscosity measuring method 
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of an epoxy resin, at a room temperature, when liquefied, in 25 degrees C, it measures with E mold 
viscometer [the product made from East Machine Industry], and in the case of an ingredient solid at a 
room temperature, it measures at 150 degrees C using a high-temperature-service cone plate viscometer. 
[0006] 

[Embodiment of the Invention] If it is the epoxy resin with which are satisfied of this requirement and an 
example will be given although not limited especially A bisphenol A diglycidyl ether mold epoxy resin, 
a bisphenol F diglycidyl ether mold epoxy resin, Bisphenol S diglycidyl ether mold epoxy resin, 3, 3', 5, 
and 5'-tetramethyl - 4 and 4 f -dihydroxy diphenylmethane diglycidyl ether mold epoxy resin, 3, 3', 5, and 
5'-tetramethyl - 4 and 4 f -dihydroxybiphenyl-diglycidyl-ether mold epoxy resin, A 4 and 4'- 
dihydroxybiphenyl-diglycidyl-ether mold epoxy resin, 1, 6-dihydroxy naphthalene diglycidyl ether mold 
epoxy resin, a phenol novolak mold epoxy resin, a cresol novolak mold epoxy resin, a bromination 
bisphenol A diglycidyl ether mold epoxy resin, a bromination cresol novolak mold epoxy resin, etc. — it 
ig -Jhese - one sort - or even if it mixes and uses, it does not interfere. 
n0007T)rhe liquefied alky lation jiiamino diphenylmethane used for this invention permutes 1 of the 
hydrogen of the benzene nucleus of diamino diphenylmethane, or two pieces or more by alkyl groups, 
such as a methyl group and an ethyl group, and, as for the carbon number of an alkyl group, four or less 
are desirable. Since air bubbles are involved in, or it will become easy to generate the short shot to a 
corner edge and will lead to dependability lowering in case the viscosity of a constituent becomes high 
and carries out inflow closure of the package with a liquefied closure ingredient if the carbon number of 
an alkyl group is not four or less, it is not desirable, if it is the alkylation diamino diphenylmethane 
which satisfies this requirement and an example will be given, although not limited especially « 3 and 
3'-diethyl -4, 4'-diamino diphenylmethane, 3, 3', 5, S'-tetramethyM, and 4'-diamino diphenylmethane, 3, 
3', 5, and 5'-tetraethyl -4, 4-diamino diphenylmethane, etc. — it is — these - one sort ~ or even if it 
mixes and uses, it does not interfere. 

[0008] moreover - liquefied ~ an epoxy resin — (— a — ) — liquefied — alkylation ~ diamino ~ 
diphenylmethane - (-- b --) ~ a weight mix - a rate - (-- a --) - /-- [-- (-- a --) - + - (- b --) --] - = - 
0.65 - 0.80 — the range — it is — things — being desirable . (-- a --) - /-- [— (— a --) — + — (-- b --) --] ~ 
0.80 -- exceeding - if - being unreacted - an epoxy group - increasing - glass transition temperature - 

- etc. — thermal resistance — falling — cold energy — a cycle — a trial — dependability — falling — since - 

- not being desirable - moreover ~ 0.65 ~ less than - it is ~ if ~ a constituent - shelf life — falling — 
since — not being desirable . 

[0009] 1000-5000 have [ the acrylonitrile-butadiene rubber which has a vinyl group at the end used for 
this invention ] desirable number average molecular weight. Since the effectiveness of flexible grant will 
become small if it is less than 1000, viscosity will rise if 5000 is exceeded, and workability falls, it is not 
desirable. Moreover, 10 - 30% of the amount of combined acrylonitriles is desirable. If less than 10% or 
30% are exceeded, since compatibility with an epoxy resin falls, it is not desirable, an end — a vinyl 
group - having ~ acrylonitrile-butadiene rubber — a weight mix — a rate - (-- c — ) ~ /-- [-- (— a — ) — + 
-- (— b — ) — ] — = - 0.02 - 0.08 — the range — carrying out — things — it is — closure — an ingredient ~ 
an adhesive property improvement — effectiveness ~ cold energy - a cycle — a trial — the time — 
generating - heat stress ~ a relaxation effect ~ having . (-- c --) ~ /-- [-- (-- a --) — + — (-- b --) ~] - 
0.02 - less than - it is - if ~ an adhesive property - stress - relaxation - improvement -- effectiveness 

- scarce — 0.08 — exceeding - if — a hardened material — glass transition temperature — lowering ~ a 
constituent — viscosity — going up — workability ~ dispensing — a sex - lowering — causing ~ since — 
notbeing desirable . 

(^OOlOpFused silica, a crystal silica, etc. are mentioned as an inorganic filler (d). 50 micrometers or less 
and*amaximum droplet size have [ the mean particle diameter of these silicas ] desirable 100 
micrometers or less. It is because it will be because the short shot to the wire lower part happens if a 
^_ maximum droplet size is larger than wire spacing. As for an inorganic filler (d), it is desirable that it is in 
the range of (d)/[(a)+(b)+(c)+(d)] =0.50-0.80 at a weight-mix rate. If the reduction effectiveness of 
-co efficient of linear exp ansion is small and exceeds 0.80, the viscosity of a constituent rises and it is not 
7 desirable at less than 0.50. Even if it uses additives, such as the catalyst for promoting other resin and 
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reactions other than said indispensable component if needed, a diluent, a pigment, a coupling agent, a 
leveling agent, and a defoaming agent, it does not interfere with the liquefied closure ingredient of this 
invention. A liquefied closure ingredient carries out distributed kneading of each component, the 
additive, etc. with 3 rolls, and manufactures by carrying out bottom degassing processing of a vacuum. 
[0011] 

[Example] An example explains this invention concretely below. 

(Example 1) Distributed kneading of the following raw material was carried out with 3 rolls, vacuum 
degassing processing was carried out, and the liquefied epoxy resin closure ingredient was obtained. 
Using the obtained liquefied epoxy resin closure ingredient, the PPGA package was closed, it hardened 
in oven at 165 degrees C for 3 hours, and the semiconductor package was obtained. Moreover, 
exfoliation with a semiconductor chip and a printed circuit board interface and the existence of a crack 
were checked by the following assessment approach, and the result was shown in a table 1 . 

- Bisphenol female mold epoxy resin: The 100 weight sections (160 or 25 degrees C [ of weight per 
epoxy equivalent ] viscosity l.SPaandS) 

- The 3 and 3'-diethyl -4, 4'-diamino diphenylmethane: 40 weight sections and end vinyl group 
acrylonitrile-butadiene rubber: (number average molecular weight 3500, the 16% of the amounts of 
combined acrylonitriles) Three weight sections and spherical fused silica: The 350 weight sections 
(mean particle diameter of 10 micrometers, 75 micrometers of maximum droplet sizes) 

[0012] - Viscosity of a constituent : dispensing of the PPGA package was carried out at E mold 
viscometer, 2.5rpm, and 25 degree C and a package restoration nature (flow nature):room temperature, 
and the restoration nature to a cavity was checked after 5 minutes. 

- The existence check of exfoliation and a crack : exfoliation with a semiconductor chip and a printed 
circuit board interface and the existence of a crack were checked with the supersonic detector (it is 
called Following SAT) about the 500 cycle back for ** ordinary state (after hardening), 125 degrees C 
of **PCT (pressure cooker test) processings, -65 degrees C of 2.3 processings [ atm and 168 hours after 
and **traveler's check (cold energy cycle test) ], 30 minute <-->150 degrees C /, and 30 minutes. It 
became clear that exfoliation and a crack were not accepted but the thing of an example 1 had good 
dependability. The number of PPGA packages used for each assessment is ten pieces. The result is 
shown in a table 1. 

[0013] (Examples 2-6, examples 1-6 of a comparison) Except [ all ] this, the liquefied epoxy resin 
closure ingredient was obtained by the same approach as an example 1, the PPGA package was closed, 
and the combination formula shown in a table 1 and a table 2 estimated the dependability. The result is 
shown in tables 1 and 2. After dispensing, since a closure ingredient did not fully flow but became a 
short shot, the trial of the examples 1,5, and 6 of a comparison was not completed. 
[0014] The raw material used by the example 1 and others is as follows. 

- bisphenol female mold epoxy resin: — viscosity 1.5 Pa-S and 170 or 25 degrees C of 160 or 25 degrees 
C [ of weight per epoxy equivalent ] bisphenol A mold epoxy resin (1): weight per epoxy equivalent — 
viscosity 4.5 Pa-S and the bisphenol A mold epoxy resin (2) : Weight per epoxy equivalent 470, solid, 1, 
6-dihydroxy naphthalene mold epoxy resin: Viscosity 22 170 or 25 degrees C [ of weight per epoxy 
equivalent ] Pa-S, 3, 3'-5, and 5'-tetramethyl - 4 and 4'-diamino diphenylmethane:, 3, and 3'-diethyl -4, 
4'-diamino diphenylmethane: - end vinyl group acrylonitrile-butadiene rubber: - epoxy denaturation 
polybutadiene: - weight per epoxy equivalent 250 and number-average-molecular- weight 1800- 
spherical — the fused silica:mean particle diameter of 10 micrometers, and 75 micrometers [0015] of 
maximum droplet sizes 

Table 1 Fruit ** Example 1 2 3 4 5 6 Combination (weight section) 

A bisphenol female mold epoxy resin 100 100 100 50 70 Bisphenol A mold epoxy resin (1) 100 
Bisphenol A mold epoxy resin (2) 30 1, 6-dihydroxy naphthalene mold epoxy resin 50 The 3 and 3'- 
diethyl -4, 4'-diamino diphenylmethane 40 40 40 35 40 40 3, 3'-5, and 5'-tetramethyl - 5 4 and 4- 
diamino diphenylmethane End vinyl group acrylonitrile-butadiene rubber 3 711 7 7 7 Spherical fused 
silica 350 350 350 350 350 350 Property Constituent viscosity (Pa-s) 24 32 40 36 39 42 Package 
restoration nature Good Good Good Good Good Good Exfoliation After hardening 0 0 0 0 0 0 After 
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PCT 00 0 0 00 After traveler's check 0 0 0 0 0 0 Crack After hardening 0 0 0 0 00 After PCT 0 0 0 0 0 
After 0 traveler's check 0 0 0 0 0 0 [0016] 

Table 2 Ratio ** Example 1 2 3 4 5 6 Combination (weight section) 

A bisphenol female mold epoxy resin 100 50 100 100 100 30 Bisphenol A mold epoxy resin (1) 50 
Bisphenol A mold epoxy resin (2) 70 The 3 and 3'-diethyl -4, 4'-diamino diphenylmethane 40 35 40 35 
40 40 3, 3'-5, and 5'-tetramethyl - 5 5 4 and 4'-diamino diphenylmethane End vinyl group acrylonitrile- 
butadiene rubber 7 7 20 3 Epoxy denaturation polybutadiene 7 Spherical fused silica 500 100 350 350 
350 350 Property Constituent viscosity (Pa-s) 100 10 20 25 80 140 package restoration nature Defect 
Good Good Good Defect Defect Exfoliation After hardening - 000 « After PCT - 7 5 0- - After 
traveler's check - 10 8 4 - - Crack After hardening - 0 0 0 - - After PCT - 0 0 0 - - After traveler's check - 
8 5 0-- [0017] 

[Effect of the Invention] If a semiconductor package is closed with the liquefied closure ingredient of 
mis invention, since the semiconductor package of high-reliability without exfoliation and a crack can 
be obtained in a pressure cooker test or a cold energy cycle test, a industrial merit is large. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) In liquefied epoxy resin and (b) liquefied alkylation diamino diphenylmethane, the 
acrylonitrile-butadiene rubber which has a vinyl group at the (c) end, and the liquefied epoxy resin 
closure ingredient which uses (d) inorganic filler as a principal component each a component -- the 
blending ratio of coal -- weight - a ratio - (-- a -) - /-- [-- (-- a -) - + - (- b --) --] - = - 0.65 - zero . 

80 - (-- c -) - /-- [-- (- a --) - + (-- b --) --] = - 0.02 - 0.08 - it is - and -- (- d -) - /- [- (- a 
~) - + ~ (~ b -) - + - (- c --) - + - (-- d --) --] = - 0.50 - 0.80 - it is things - the description 
** — carrying out -- liquefied — an epoxy resin — closure — an ingredient . 

[Claim 2] (a) The liquefied epoxy resin closure ingredient according to claim 1 with which viscosity has 
[ a liquefied epoxy resin ] 8 Pa-S / component 25 degrees C or less 50% of the weight or more. 



[Translation done.] 
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h TA*/W&T 5 J is? x x^y yT&Mf . ^fc 
RR^$^t,0-C»±^V^\ ft(*«^f&t. 3, 
3' -^'x^;|/-4, 4' -y'7S/^'7xX;M^ 

3, 3' , 5, 5' -xF7^f-^-4. 4* -5* 
75yy'7xXW^y > 3, 3' , 5, 5' -fF5 
xf-;l/-4. 4' -y'7Syy7xX;M?yft* 
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[ 0 0 0 8 ] iRttxtf* i/®m ( a ) t®fcT)V 
^Wb^'TS y ^'7i^M * y ( b ) CDfiftE£M£ 
tt(a)/[(a) + (b)]-0. 6 5~0. 8 0<D 
RHH»Sifc36 < a*U\ (a)/[(a) + 

(b)]#0. 80£l8;ll>i. ^WCf^yM 
tlx., ^Xi^jaS^iBiilt^TL. «JS"M? 

0 . 6 5*ffitit s WffliCOmf&tfl&T-t&VTft ± 
L<%\,\ 10 
[0009] *!|BHfc:fflV^ixS5Mgtt'-;l^Sr^ 

#1 0 0 0-5 0 0 0##iU\ 1 0 0 0%ffifiit*J 

7*7 'J h y/U*tt 1 0-3 0%*W* t\\ 10% 
*8Sfc&VMi3 0%£jS8;t£i:, xtf* vStflgiOfflSI 

T(c)/[(a) + (b)]=0. 0 2—0. 0 8tD 20 

6. (c)/[ (a) + (b) ] #0. 02*}f*:i:. 
ig*tt. XhVX*|«CD|6|Ji^z£L<. 0. 08J 

(Xtfdf ^3316 0. 2 5TTC<DttJgl. 5Pa S ) 
•3.3' ->-'x?-^-4, 4' -i/'7S/y7x-;M^y 

(a^^FfiSSOO. l^rT^yo^M(;ktl6%) 

[00 12] • a^^SS : EMttStt. 2. 5rp 
rru 2 5X: 

• Av^S^Wtt (SBltt) : SSafcTPPGAVI* 



[00103 < d ) t ixu. mm*v** 

H 5 0 mJiTF, fttt&gJi 10 0// mJiTF##t L 
( d ) limSR-Sm^T- (d)/[(a) + (b) + 

(c) + (d) ] =0. 50—0. 80(?>mmz.hhz. 
knm*L\,\ o. 5 o*sst«. ®&m$KDmm 

H#>Jn£ < . 0 . 8 0 6 fc . msm^fctfiM 

#xr>9m, mm. mm. #vT>j>?m. 

jt*m<±#Jfc>h WI^£3#n-/W:X#ffcaSi . 
U M^T&iwmz LXW&tt. 
[0011 3 

[ssssph txr*mizmmx'M:mizmmt&. 
(mmi ) ft<omm3*n-)Wzx. K&mLM 
mm&£ixmvixx*i'®m$i±tfmi&fi:. n 
btxfzmvix#*i/®mMjkttnt:m^x. ppgaa 

v^-isZHAL. 1 6 5iCT3«fS. ^-yytCT® 

ti0^^yrxtfryyh««*ffii:c^isi, 9 



100 



4 0mSSB 



3 

350 



• 1081 • ?7v?cvtifflm: 

®$m (mm) . 40 

®PCT (ri^S'*-^*— rXMAMI 
12 5TI/2. 3at» „ 16S^m. 

-6 5X:/3 0^^1 5 0X:/3 0$h 5 0 01M? 
)V& 

nz-o^x.mmMim mrsA-rt^) nzx. ¥ 
ftcti-r. mzmmttLx^iztimavt:. 

#PHBtCfflV^PPGA/N*yy--x1S(il0®rfc«.. *50 



[0013] (nssg!2~6. jt«wi~6) mi. m 
2£5r;Lt:E&mx\ ztumii^xm&m 1 1 mm 

<0^fcTSPKx^veaig»±»^5-#T. PPGA 
2K^-. JtMHl. 5. 6lif-f^yx 

[0014] nsfew 1 at/-eofl!iT«ffl L^n?Hi»:<7) 

• t'X7x y-;PFSx-K4f ismm ■■ x»-K^f 1 6 

0. 2 5TTCOftKl- 5Pa-S 

• t'X7xy-^AMxJf4f^ffl^(l) :X-Kdf^S 
*170. 2 5*CT'C7)ISS4 . 5Pa • S 

• h'X7x /-;kASx^vS38i ( 2 ) : X^df 
M470. 

■ 1, Kadf^7^VySx^v©|g:X 
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5 6 
tt^A 17 0. 2 5-C-COfiije2 2Pa • S * • xtf^SHfcK U 79&zy : x^4fvi*2 5 0 . 

• 3, 3' -5, 5' -fh7^f;V-4, 4' -v'T 8^*8^4 1 8 0 0 

•3,3' -s^xf-yP-4. 4' -yTS/y^x-* m . 

[0015] 



[0016J 



t'77i/-IFSSJr*H(Blg 100 100 100 50 70 

t* 77x/-*^j*' ( i ) ioo 
i . b-Y t r *»*7 jus** #iw so 

3,3' - ! /l«-4,4' -VT$/^7x=*WV 40 40 40 35 
3,3' -5,5' -nmir 5 

4,4' 



30 



40 40 





3 


7 


11 


7 


7 


7 


mm,*?* 


350 


350 


350 


350 


350 


350 
















masmg. <Pa- S ) 


24 


32 


40 


36 


39 


42 




Jiff 


Jiff 


Jiff 


Jiff 


Jiff 


Jiff 


us 


0 


0 


0 


0 


0 


0 


PCT^ 


0 


0 


0 


0 


0 


0 


T/Cfc 


0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


PCTft 


0 


0 


0 


0 


0 


0 


T/C& 


0 


0 


0 


0 


0 


0 




30 














m 2 


















Jt 


& m 








i 


2 


3 


4 


5 


6 
















FX7x/-VScr4HHi 


100 


50 


100 


100 


100 


30 



Cttx/-MSYr*»fUB(l) 50 

3,3' -vi«r-4.4' -* > rtft , 7iatf> 40 35 

3,3' -5,5' -nmir 5 

4,4' -yjyyji&m 



40 



35 
5 



70 
40 40 



*S8F zmjm-WlrT W x>3« A 


7 


7 






20 


3 










7 








500 


100 


350 


350 


350 


350 
















iubwnuk (Pa-s) 


100 


10 


20 


25 


80 


140 






Jiff 


Jiff 


Jiff 


^FJI 


^Jl 






0 


0 


0 






PCT& 




7 


5 


0 










10 


8 


4 
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- 0 


0 


0 — - 


PCT& 


- 0 


0 


0 - - 


T/Cfc 


- 8 


5 


0 - - 
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